esp@cenet document view 



Page 1 of 1 



MUTANT TYPE SECRETION DEVICE GENE THAT EFFICIENTLY SECRETS PROTEIN II* 
CELL BODIES OF CO RYNE BACTERIUM 



Patent number: JP1 1 169182 

Publication date: 1999-06-29 

inventor: KOBAYASHI MIKI; ASAI YOKO; YUGAWA HIDEAKI 

Applicant: MITSUBISHI CHEMICAL CORP 

Classification: 

- international: C12N15/09; C12N1/21; C12P21/02 

- european: 

Application number: JP19970361 768 19971210 
Priority number(s): 

Abstract of JP1 11 691 82 

PROBLEM TO BE SOLVED: To provide the subject novel 

gene that comprises the DNA encoding a protein having a irai ciy ciu m Arg iy$ Hi lie u? ?ra fir au ais cio x 
specific amino acid sequence in which the amino acid i s ia 

residue at a specific position is phenylalanine and can gives m r>T rhr Leo Vai Vat Ua ciy lee lie u\ Uu tSj A 
a secretory device that can efficiently secret a prescribed 29 25 aft 

protein in the cell bodies of a Coryne form bacterium. w fcf 5|y m A89 ?he Ua Ala ei? Leo Cly pu C|B ln y 

SOLUTION: This DNA encodes the protein having an amino 35 4Q 4ft 

acid sequence corresponding to formula I in which the amino 
acid residue at the 44 position is replaced with 
phenylalanine. The secretor that is constituted as including 
the above protein is a novel DNA that can more efficiently 
secret the prescribed protein in Coryne form bacteria than 
the secretor that is constituted as including the protein having 
the amino acid sequence of formula II. This DNA is obtained 
by isolating the chromosomal DNA of a Brevibacteerium 
flavum MJ-233 (FERM BP-1497) through the hybridization 

technique using the oligo DNA probe and subjecting the w My Vb) Arg ty$ Vai tit up p™ Tbr Aii Arg cu u 
isolated DNA to the site-specific mutation so that the amino 1 5 10 

acid at the 44-position becomes the residue of m lyr m Leu Vai Vai Leo Giy r*e u-j He vti lo m 1 

phenylalanine. n 25 so 

ITal Set Glir M Asji ?h« Lmi Al* Giy Ul Gly Vai C!u Lys I 
3S 40 4$ 
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(54) km©***] n u zMmmpre&emzmi: < m*^mttz&mimmm&&? 



(57) mm] 

i&f =1- F-r*DNA*a«-j-5. 

S25lJft#2 ©7 5 ✓ WESWKfctf * 4 4 
{£©7 5 SW@mttft%? 2>T 5 y|0QE#>7 * i*7 
7->S&r**EFiJ#-St2©7 5 -/UEWJCffla-J-S 
7 3>'KKW*#J-SSBIl4=»-F , raDNA'e*-» 

»*J:<»i63-&*DNA. 
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®$<fc<#&3tf*DNA„ 

[fM3®2] g3»J#*f2©7Syi8iBflJ£a-Fir 10 
■5.. l»^l(CfB«©DNA. 

7 A (Brevi bacterium flavum)MJ - 2 3 3"C#>5it 
#HX«2!BiS©DNA. 
[Iil#«4] !H5>J#^l©«*EyiJ*Wrs. f»#a 

i - 3 ©t »-rti*>«:iait© d n a . 

[it*B5 ] mm i ~4©^-rn^tctB«©DNA 

*^AL-fc. masA-??** p. 

[»*56 ] ift&9 1 ~4©l»fhJMciE«©DNA 
te J: a y ?»igif ?I«£5] 5«£^££ 20 

F*fiwr*a';*ffiiiii«. 

[ftHOINl&M!] 
[0 00 1] 

£ltJj£-f £3GJt*a- Kf sag? DNAKWr*. 

{c*ji>tb. ua5u^ucc*ji>-c^©saH%sft* 30 

[000 2] 

TB^B*r&$9$f^iIA.rt,>&t,>. Coryne 
bacterium g 1 u t am i c umKiiDN 
a s e<DAW imWfm* 9 6 5 1 9 74MM*] S 
ZfC orynebacterium glutamic 

um©ttjaMga»-c*sps i • ps2om [bks 

fflSWO 93/03 1 58#] {CM-rSSF3&&i#£3 

tir(,»*tcfaf«ci>. *fc. ai;*s*fflB**©#i&8 40 

H^KO^-Cfe. SecY HSHPP6 - 1 6 97 80*1 
&$R] . SecE [#K§¥6-2 7 7 07 3#&«] S 
tfSecA [«HT7 - 1 0 7 9 8 1 *3- F 

-r sae* *s * *» i/<t 1 1> 9 s ©#?& 

[00033 

[£9!#IB%(s£9£-r*lMI] Cft6©»£M©#$ 
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#*.6tvrt>*. »£s©gg£ffli>/df£©4>&< 4 

*>2~3{g. g*L<B4{§«±©#»SBj»iS3ftT 
[0004] ##693B. I^fJU^I/Kfe^r. gf£© 

a»«aai*3- Ff *a y*sMB**©DNA©« 

[0005] 

[ 0 0 0 6 ] *>< LXttmK. ifttt*. SB?"J##2©7 
5 ^&3Sg#7*^77^>5S*-C**E5>J#^2© 

7 s -/WEWKfersr s smmz^tzmmz 

a-F-f*DNA-C*oT. flnaseasrSA/cfltoSS 
ti«£tNtB*. ay+SfflftTC. BrSEOSfiK*. 

erhhh 3 ©7 s y«B»j*Wi-asSR*^-clil 
mtizftm&st* o mm* < ^bs^sdna (« 

T. *»WDNA£*>1»5) . *DNA*#Al/fcfflft 

a??**, f. aot. 3 F*fiarr*3'j*ffl 

[0 00 7]*#HDNAB. *f*KB. BM#92 
©TS^BHaWfca-F**. HftttKtt. E5>J#^1 
©fcSEjajfcW-r* D NA*a£tf e>ft*. a U *3«fflS 
B. *f*L<Bv ^Hf t^f-'ifA • 79AA(Brevi 
bacterium flavum)M J - 2 3 3 T*<5. 

[0008] 3 FB< 3 6K:. 3MI 

[0009] 

iClft^-rS. *»JJDNAB. ay*SHII[|*g'C£g3 

s ni ic&&.mt£&m%!&z®m age » 

*3-F-rSfe©r*o-C. a >; *S!iffl«©ifefe<*±. 

©T**. Tfcfofc. *»9IDNAtt. Jfcfetfch. 61/ 
<B*fiftWe«8EU »itffie«liIlgfl:©N*«i35>J 

[0010] #2HBDNA#a- Ff S«e**^'C 

»ss s n 5 ^ss^ie^sB. sies©»»^s*fii)S 
-rsseRSf^a- F-raae^ dna«©— 

s e c EafeTDNA*ia- K-rSSe»©fit> , 3K* 

a. 

[0 0 1 1 ] *#S3BDNAB. a 'J*Slffl«*>6. se 



3 

cEit£^DNA*£t?DNA»f)i- (OT. CtiZ t A 
JjQ*. -5 C £ tc J: <) 8 -5 C £ 1fi~C ft Z> . 

[0012] a Km*, a y *s2*iMEi3*©&fe<*-b> 
*5MB£kb. mz.tt. /u^fj^A-?? 

AA (Brevibacterium flavun) MJ-233 (FER 
M BP-1498) . ^U^d^yjA • 7>*- 
Ttf%.Z. (Brevibacterium ammoniagenes) . ATCC 
6 8 7 1 . ISIATCC 1 3 74 5 . I^ATCC 1 3 7 4 10 
6. T'UbT^'i'f-'J ^A • frtytlZU (Brevibacteri 
urn devaricatum) ATCC 140 20, T'l't^ti'f 'J 
^A • 9 i> F V r — J A (Brevibacterium lactofe 
rmentum) ATCC1 386 9. a'J^f'J'JA' 
y;l/3»5*A (Corynebacterium glutamicum) ATCC 
3 183 l3p£ffi(,>*C£#-eft£. 

cooi3] znhvmmmmtPbAmttmx 

AKtftt. ±123 "j *SifflB. «*.«. 

•5 A • V 9 A (Brevibacterium flavun) M J - 2 3 20 

3 (FERM BP- 1 4 97) **©&fe{*±«C?¥a 

m©^a. -r&n*>. *»ffl£si**flit>fcffiii. 

J: ») • Rff C £#"Cft £„ 

[o o 1 4] iflwe?*dtnR«-**ito. mote 

*BTSC4*«"Cft*. ±ie©AW>T-«. ^ts©ay.* 
ssto^feftDN a* 6#8snfc &©©#&?> -r. % 30 

«*.«. • 'Ut^f axcapp 

lied Biosystems)ttS¥3 9 4DNA/RNA">>-fe-ir-i 
tf-fc^T^JdcSnfcfcO-cao-CiJa*. 
[0015] ±f2©<fc5KLTf#6tt&A»rtf-tt. IH^J 
#s| 2 ttmtr 5 y KEfllKfctf S 4 4{i©7 5 

•5<t secerns. c©a^«. SMflsaww^fc^a 

&£©&*O03K»c J:oTttSE5aK5i * U*? F©S 
ft. *PA4£©Sei4WA-rsc4«:±-9'C^D 40 
SitSC^tf-CftS. 

[0 0 16] fcfc. #»HDNAtt. *©««B»J*«ft 
£S hfc&K*»l»TISMMft> 6^^ D N A^I&ggSr 
fflor^fiWSCit^IIS'C**. *#HDNA#3- 

E?>Jr* oT. E?JiHt2 ©T 3 y'Klffi&JCCfctf S4 4 
U a y *fi||||Wj-C. 8r£©ga»£. 
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KB. IIBl^JUCUW, m^©SaK4^{fi* 
J&rS4>©-C*S. ft^T. **WDNA*Ja-FtS 

saw*. ±ia©<t^^e6 ; &nswK:a^^c£*j& 

^pj«6fc6L«{>£*>©-c$>ntf. E?iJ#^2CC^t7 

5 s®mm<D-m>r s >»n8«jwi!©7 5 smmt 
■»s*iti»t:fc«fc<XttBifl»3nri>r<>«t<. *t» 
B8rfcfc7 5>'»^sWfA3n-a>'CfcJ:<. 
T 5 ./K8g©-8IWKti3nTt»5 *>©-C*-3Tfc J: 
<. C*l6fl»8»*3-K-J-*DNA©tvr*iM*. 

ss?ij##2©r 5 yMfswcfflS-rsEWia- Frs 

<£>©£ K*»9ID N ACcS^SnS fc©-C*S. 
[0017] WCK. ffi?>J##2 {C^fT 5 Vgffijlji 
8 0KfiLL 3 6fc|ff*Ktt9 0KfcLh©ffllSltt** 
**<>©*«»* U>. *fc. ga«©1$§©-§l$*. I 
*RX«AI©&«8EIIR:J: -s-CiESIttt jlHWfca *. 

NA©3-Ff Sga»B. BflHWZfcjSfTS^K 

S«a«<>ttef*. *fc. aft©KMt£&tcJ:9£ 
g£gAL. ai£©x*y-->yi£{Cj:y#$fi£Jg 
^£ K:a*i*tf 9 C i(c <fc Off 6n^Slnl^©E?'J^ 

[0018] *|»3D NA©«*»HR0t*«iBDN A 

K-i-*5a**^'c«WEsn*»»iai©»» 
*tc^M;.§ti2.»M:«aM©ffitt^4S'JS-r s c 4tc«i: 

[0019] fi6ffi-r.5^Mi.SaM£L-C«. «*.«. 7 

57- * w en. -fe'iae^* 3 y 

FtCffAU 755— fefrStt=&J§IS{COr-e©^SS!» 

©tti»mfcH«Kcttffl-rsci*j-c»s. &*t. aifc 
sn5ffs©sa»«. *©»iBK»ie«a*JH^K: 

aamdKEsn4fe©"CB4(,». 

[002 0] *»WDNA©*fl!«t KB. IB5>J#^ 

1 fc*-ria»i35>J^tf ens. ^wdna**ai/ 

fciSg|^^7^5 FB. a«K*fflSni^^5FfC 
*^WD N A4mSKS£or^A^4C £K:J: -at** 
C£*5-Cft2>. tdit«. ^M¥6-2 70 0 7 3^fR 
K, sec Eifl£?DNA*£&DNAKfi-Kol>TE 

igsn-rosoiPfiiKLr. *»WDNA*aaft^ 

7X5 F. «A«ny*fflllWfrt-C^9^S F©ai?ti 



3.7*7x5 Y*mttifi-z%i>. 

[0021] ±safa8i*7*7x 5 F*«rf *a y^s 

•5. Wife - 2 7 0 0 7 3*|&«{C. 

[0022] 

WcJ:0 3 6KJl#WKKW*rS. 

ismwi i mmm?? x 5 F©<f g 
(A) is* v^^^-o^m 

imftpfmb 1 8 5 2 6 2^?'!ifffl»fe*'*©7*7X 5 F p 
CRY3 1<tO. 3V*mffiftV<D-75Z5.¥<l>£m 
<tKsfi«ailW*PCRffiKJ:»JJWI3'tt. pBlue 
s c r i p t I I SK+ (TOYOBOttS) ©Eco 

( 1 OX) PCRHS5& 

1. 2 5mM dNTP*t£?£ 

±ISieiS©a-iRc>'b-l77 

«±*«£L. C© 1 0 0 u 1 ©KttSfc&PCRtCfeW 
fc. 

PC RIM*;*' : 

ftf-als-fa^m: 94*C 60# 
T--'J>^ag :52 C C 60# 
ii>Xf >^a>jl*i :7 2"C 12 0# 

[0 02 6] ±IBf^fiELfc5)£;«l 0u 1*0. 8% 

iS-C^fcSlDfg 1 0 u 1 fc 5 F P B 1 u e s 
criptll SK+jg$l u 1 tc&iftWmmEc o 
RlfciffXhol */HlA> SSffitpODNASr^CC 

«jku ac^r. 7 o'er i oftamtzcttc^m 

-f(10x)i« UK T4DNAW-t'l 

unit ©sfis»4^jnL. mmm&*-c 1 0 m 1 (C V 

T. 1 5'C-C3B$HJgIc.S-tt > *S£Si±;fc. 

[0027] ft zhtczfyzs. vmmzmiK mtu* 

iyt>J*& (Journal of MolecularBiology, 5 3. 15 
9 (1 9 7 0) J K.£*)xi/x 'J fc7 • n V JM1 09 

(38&M) taanaftu r > ej/ > 5 o m e z 
^tsmrn c \-<)?\-y iog, -f-xri+xh-?? 

Y 5g. NaCI SsTkVMTL 16g*^§*l 
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* R I , Xh o I - 9"'f Hcf n-i^yi/fc. 

[00 2 3] 7*7X5 FpCRY3 lrtGCSft-f*. 3 
!/*32lllWrc«>7?x 5 F0$£<bc&.&K&tMt®S 
^tt^ytsnrteo. coBW-tttK. rie©i*f© 

7*7-fv-£. 777-f F -^-f*^Xf-AX (Applie 
d Biosystems) tt«3 9 4 DNA/RNAi^-fe-^lf 

- (synthesizer) *ffll^T^l//c. 
[0024] (a-1) S'-TTT CTC GAG C0C ATT ACC TCC 

TTG CTA CTC-3' (E?"JS^3) 
10 (b-1) S^-TTT CAA TTC CAT ATC AAC CTT CCA CAT CAA- 

3- (ejus^m ) 

[0 0 2 5] PCRti. ^-+>i;W->-$^aS 
©DNAI^vjI^-f ?7-£ffll,>> JgfcfSJiiL-CU 
• ^i'DNA • #!M7~ fe*- £:"77 • 
£ ? £ (Recombinant TaqDNA Polymerase TaKaRa Taq) 

* (SiijfiK) ■feffli»rTlE<D*fr , cff 

l 0m l 
16m1 

lOnl (DNA^Wa 1 yMfeTF) 

• ■&*l<il (S^jSSO. 2 5aM) 
*'jy7-t' 0. 5<i 1 (2.5 Un i t) 

6 1. 5u 1 

[0028] C©ea±©£ffi**?iR*KJ: 1 
U &**8*.i:*J 7*7X5 FDNASrfflttiU t^7^5 
Ft«IS»*K«tO«WrL. #A»f>r«r«Sl/fc. c© 
7-5X5 FpB 1 ue s c r i p t I I SK + © 
30 S53. 0 kbODNAWK-tCftli, SSI. lkb© 
•WADNAKJfT&JBfc&fifc. #77X5 F£p BS p 

[ 0 0 2 9 ] Jfctc. #Bttfr*5 1 8 5 2 6 2^mm 
IBtS©7*7X5 FpCRY3 liO* 3y*SSM«ftr 
©7*7X5 FOiMftM&tMfePCR&tC^Q'mi 
31*. ±127*7X5 FpBSpa rOXho I. Kpn 

fc. 

[0 0 3 0] 75X5 FpCRY3 lrtKSiE-rS. 3 
40 >; ^SfflSP , 3-C©77 x 5 F©«S?tCiiJl?&&«©E7iJ 
»9iSS*irte»3. cciemtitc. TfB©iSr©7 
7-f7-i. 77-5-f F • nV^-^fAX (Applied 
Biosystems) tt«3 9 4 DN A/R NA~»-fe^Y-!f 

- (synthesizer ) ^fflC^r^l/fc. 
[003 1 ] (a-2) 5'-TTT CCT ACC CC TTA CAT AAA 

OCT CTA-3' (l33«JS-f 5) 
(b-2) 5'-TTT CTC GAG TCC TGC TAA AAC AAC TTT-3' 
(EJlJ#^6) 

50 T«^5>4^-r. ) 



[0 03 2] PCR« k ^~*>x;l^-J/-*xttli 

n>t^> r • *?#DNA • #'J-*5— fe'- • * 

(10X) PCRigiSS?$ 
1. 2 5mM dNTPfi^SK 
HMDNA 

±IHIBISc(Da-2Sc;b-2^7 
Ua>tt> h • #7*DNA • 

£Lb*a^L» C01 0 0m l<DSfB«*PCRCc*>W 



(5) *JgU¥l 1-169 182 

8 

%%v 9 (Recombinant TaqDNA Polymerase TaKaRa Taq) 



PCRtM^;b : 

ftfal/-t/9>iHI: 9 4'C 6 00 

r--y>yiaa :52°c 60# 

x*Xf->5/3>»fI :7 2°C 1 2 0# 
&Lk&llM9*tl,* 2 5U-0*fTofc. 
[0 03 3] ±e?£SELfcEl£« 1 p a 1 * 0 . 

BkbCDDNARM-aWWB'Cdfc. ±IW«B8tt** 
Bt? #fcSJ£» 1 0 a 1 ts&W75X SFpBSpar 
MKlix \tc&*mm$mXho IteWKpn I&JHI 
A, ^*©^«S£K«JKU -X^V, 7 0'Cri 
04MHH-*Ci«:J:0»||WJISt*ffiSttfca, 

T4 DNAVtf—tf ( 1 Ox) ftffig l u 
1, T4 DNAl/tf— fe'l un i t <D#J&#£S§ftIU 
«B^S*r 1 0 /i UC L r % 1 5 *CV 3 WpHSJSS 

[0 0 3 4] »6hfc^^5 -FflX*JBl>, *{fc** 
i^A$= (journal of MolecularBiology* 5 3, 15 
9 (1 9 7 0) ) CC<£*)X;>* y tr • a«J JM1 0 9 

b 5g, NaCl SgRzmX 16g*».a*l 

[0035] c©e«Lb©*wtt4»ffi«: «t mmsm 

U %mWL&*)7vX* FDNAfcfflfflU i^7X? 
F*WlHB*K:j:0«jllr(/, J*ASrJt*WBLfc. CO 
fS^ 77X>FpBSpar©gS4. lkb<DDN 
AHfrK"fcftliL S3 1. 8kb©»ADNAKJt**S» 
F^pBSpar-repi^l 

[0 03 6] ±8Btf^Hl/fc^7^5 FpBSpar- 
r e vfflfL 1 a K pHS G2 9 8 (^iljSttK) 
1 a 1 fcS* WHHISRK p n I fc<J:tf E c o R I £jjn 
* v jHm*0DNA^±fcQKU 7 0°c* 

(1 Ox) PCRM« 
1. 2 5mM d NTPSpS 
HMDNA 



1 0a 1 
1 6/i 1 

1 0 a 1 (DNA ^WS 1 /i MOT) 

ft« la 1 (S&iggO. 2 5aM) 
K 0. 5// 1 (2.5 Unit) 
6 1. 5a 1 

XV 1 0»«a-rsCi«cj:0WlRB»«:*ffiSi*fca. 
WS*fi£U T4 DNAy*-<(10x)««|l 
a 1 v T4 DNAW-fe'lun i tOfttt^WU 
U ttffiKB*? 1 0 a 1 KLT, 1 5°Cr3B$raSi£ 

[0 0 3 7]»6ftfc^X5 Kfi«*»C^ ttft*^ 
C Journal of MolecularBioloqy, 5 3, 15 
8% 9 ( 1 9 7 0)1 (C±0x2/*'Jt7-3yjM109 

20 *tfS*(H;^h> 10g, -{-XFitXF7^ 
h 5g, NaCl 5gMiS 16g«KS*l 

[0038] c (D^fi6±(D*w»*^c j: o mwsm 

F*«IH»*R:J:0«IKL, #AWt*«BLfc. C© 
gift, 75X5 FpHSG298<DS32. 6kb<DD 
NAKfrfcflniL g£2. 9kb(D»ADNAKWH 
#6*l/c«, $^7^ 5F^pHSG298par-re 
pi^gL/Co 
30 [0 03 9 ] (B) t ac7n*~£-C>jfA 
^7^5 FpTrc 9 QAimmtbtcPCRffiO: 
*h tac^n^-^-»fM- ; S:WI$^^^<, TIB© 
lj[f(D77-/7-?: 4 TttA Y • 'U*lsX?J*X 
(Applied Biosystems) *±SJ3 9 4 DNA/RNA^> 

(synthesizer) im^XGti&blt. 
[0 04 0] (a-3) S'-TTT GGT ACC GAT ACC TTA CTC 

occ Arc ccc-3' (E59«#7 ) 

(b-3) 5'-~nT GCA TCC CAA CAT ATC AAC ACC TCC TTT 
TTA TOC GOT CACMT TCC ACA CAW (63^18 ) 
40 (iBJlJ*. A«r^>, Gt*^7~X C^>Fi/ 

t«^^>^*t. ) 

[0 04 1] PCRtt, 

$ ~j 9 (Recombinant TaqDNA Polymerase TaKaRa Taq) 



1 6a 1 

1 0|i 1 (DNA^WS 



1 a MOT) 



J£Lb*fi£U C(D1 0 0 u IQS&mZPCRlCfrV 
fc. 

ft^U-> 3 >iig: 94"C 608? 
T~- i ;>^®g :52°C 60# 
x*X^>S/a>iig :7 2 W C 12 0» 
&±£ IV J 9 & kit* 2SH-<f9)\>ftitc. 
[0 04 2] ±SBr*J«UfcS«SRl On 1£3%7# 
p-xy;uccJ:^mM^8iiK:ffU/c<i:C6> #U00b 
p©DNAK>5-3W*ar*fc. ±Er«Ba»*«Br 
ftfldSBKl On l**J:tf±i2 (A) t?f«lfc«^ 
5FpHSG2 98par-re P©gI5 m 1 
WIEBSRB amH I *J«fctfKp n I £Jjn*> SSiK*© 

T4 DNA»/*f-* (lOx)lfii ImK T4 D 
NAUJtf-Klun i t0&J&#£8»lIU ^l^S* 

n o/x i cci/r, i 5 o cr3B#pasi£s^ 

[0 04 3 ] S6*ifc:/5*5 Fi^*flH>. Mb** 

C3oumal of Molecular Biology. 5 3, 15 
9 ( 1 9 7 0) J KJ:Qx5/x !/ tT • ay JM1 0 0 
(SiilS) *8Wift^ *t7-fj/> 50mg£ 

h 5g, NaCl 5 gJ&Vmji 16g*ia*l 

[0044] CO«flU:©aTW**«ttK: <t 
U «M«J:9:/9*3 FDNA*»HIU 

(1 Ox) PCR««® 
1. 2 5mM dNTPg^ 
HMDNA 

Un>t?^>r • £?£DNA • 
eLh*«£U C01OOnl©RlB**PCRK*» 

/Co 

PCR?-f 

ft^aU-J/3>ai: 94°C 60# 
T--';>^iig :52°C 60# 
x^Xf>^3>Sl :7 2°C 12 0# 
&±*\yJ2>l'kb> 2 5U , OJMTofc. 
[0 04 9] JJBT£«0fcKl6Sl 0 m 140. 8% 

3kbODNAKK-*«*Wr*fc. ±ET?«MIStt*ai 
^SfcKlS«l 0m l*«fctf±e (B) vmbtc? 
5^5F©««5m lfc#*tillBlt£Nde Ifc<fctfB 



(6) #Pa^F 1 1-16 9 18 2 

10 

• SM/il (SJ&ggO. 2 5/iM) 
#>M5-* 0. 5m 1 (2.5 Unit) 

6 1. 5m 1 

*g£. ±IB (A) ff£?<D:/i7X5 F©fi3 5. 5kb<D 
DNAKmtttA, S30. 1 kbOttADNAKK* 
a »6ti/c. CCD^X^ F?:pHSG298 t , aci 
fag L/Co 

[0 04 5] (C)r^7-l2HS©5fA 
10 Bacillus amylorequefacien 
s®T$5~Vmix&®mMtmM2tlXi$i) [Journa 
1 of Biological Chemistry, 258, 1007-1013(198 
3)] k COS&rHMZPCR&tcXQiWiZlt. ±12 
(B) Tffilt0?9;i3 FpHSG2 98 t acfcJPA 
U tm?9XZ FtfWWk. 
[0 04 6] TIB©l3*©^-/v-* % T^^K- 
^>f^fAX (Applied Biosystems) ttS!3 94 
DNA/RNA^>-felM1f- (synthesizer) 

20 [0047] (a-4) 5' -TIT CAT ATG ATT CAA AM CGA 
MG-3" (Efll#*t9) 
(b-4) 5'-TTT GGA TCC TTA TTT CTG AAC ATA-3' (Efll 

m i o ) 

(W, A&7t*~>. G«^7~> x Ctti/F2/ 
[0 04 8] PCRtt, ^-+>x;l/v~$/-$r*ttil 

£ ? ^ (Recombinant TaqDNA Polymerase TaKaRa Taq) 

1 0/i 1 
1 6 m 1 

1 0/i 1 (DNA^Wfi 1 MMKT) 

• &*1m1 (S&iSgO. 2 5 MM) 
#yy5 — 0. 5m 1 (2.5 Unit) 

6 1. 5 m 1 

amHItin*.. #««*ODNA*«±K:«»rU * 
40 nr. 70 9 Ctl0^I^Ci(Ci!)$lMia 
iSSttfcft, Wi*S£U T4 DNAUtf—tf (1 o 
x) fgffiK UK T4 DNA £1 un i t© 

#rt»ft8S»L, WKIBMcr i o m l «: or, l 5 °c 
*c3bsibejss-i* e^s-efc. 

[0 05 0]»6tifc:/9*3 FM*JBtr^ ffift*^ 
i^AS C Journal of MolecularBiolopy, 5 3, 15 
9 ( 1 9 7 0) 1 WOx^x'JbT • 3»J JM1 0 9 
(SiBWH) *«WEftOv **-WS/> 50mg£ 
*WS» (MJ7h> 10g l -f-Xhx+ah** 
50 r 5g, NaCl 5 16g&$8*l 



11 



10 



1 K.®.mtc 

[005 1 ] C©8tt±©£tm*S8KCJ: »>«ftJS» 

F*«MHHKcJ:9«»fU #ASrtf£«t2l/fc. CO 
*S£. ±IB (B) fPt?0^7X5 K©fi$5. 6kb© 
DNAKfrtCiO*.. SSI. 3kb©JfADNAK>f# 
Wihhtitc. 

[0 05 2] C©^7^5 FtpSecl £<fcSLfc. 

[0053] mm i 3 *saiBsa*#asiSE4« 

fiW 3ga»©jS£* D N ABfK-©?^ 

(a) 3'j*affliift*^i^s4«*!trise»©a 

e^DNAK>i-©#ill 

»H¥6 - 1 6 9 7 8 O^I&SJ. ftH¥6 - 2 7 7 0 7 
3 ^&$B. ^¥7 - 1 0 7 9 8.1 #&fHEKflM5ffifc 

-fSecY, SecE, S e cA*3- FT 

[005 4] ( B ) ^ *SS*fflSr**^«a*tlMRf 

5gas©ae^ d n ab&k-©&£ 

mil (A) -C«Kl/fcSecE*3-F-r5ae**£*20 

(iox) pcRmmm 

1. 2 5mM dNTPS^jfi 
SIMDNA 

±iatBtS©a-5SO'b-57 , 5 V- 
1 OOmM MnC 1, 

• *7*DNA • 

fcl±£*l£U C© 1 0 0 u 1 ©SIC** PCR KM* 
fc. 

PCR-*-f4>rt< : 

ftf»U-J/3>ai: 9 4'C 

r--y>yaa :5 2-c 

i^X^S'a^jftfl :72*C 

[005 8] ±fa-C^fiXLfcSlt;* 1 0 /* 1 * 3 %T# 
n-xy;l/K«t5^M?*JftKftL/fc<tC^. &150b 
©DNAK)WJ*aH-C*fc. JhEtfmHlHIBC* 

■fcgjtx i on i t5£v±nmmmi <c > -c/t^uc 

7*7X5 FpSec 1©M5ji 1 Kg*$(IIEif*B a 
mH I fcJrtfS s e I ai, S«S**©DNA€:^ 
KflKU &t,>-c. 7 0-Cfl O^STSCiKJrO 
WRBHi«lciSStffc». T4 DNAU 

b* ( 1 Ox) Jgffiffi 1 u 1 . T4 DNA'Jtf— 
1 u n i t ©SfiS^SsflnU M«^.§*-C 1 0 u 1 K 
LT. 1 5*C-C3^fflSJ£3ti-. m&S&tc. 
[005 9]-*. SIS© PC R©&#KTif£M© s 
ecEjI£**fai|S<*tf. 01$KLT\ ^7X5 FpS 
ecl©BamHI. S s e ID"-/ FKJf Al//c„ 
[0 06 0] (C) &»tt£*ftAlS1**£3l05l£ 



(7) 11-16 9 18 2 

12 

*i?:/5XS FpUCl 18-secEiiStUPC 
R*tf 5C£K«fc»). s e cEfieFKfr*flNBStf 
/c. C©itTaqjJO;^7— fe*©7 ^'./fv-SrT 

[0055] TIB© 1 %ayfv A 7754¥- 
rt4*i/X?/»X (Applied Biosystems) #M3 9 4 
DNA/RNAi^Hz-^if- .(synthesizer) 

[005 6] (a-S) 5'-TTT OCA TCC ATC OGA CAA GTC 
CCT AAC -3' (12?"J#-^1 1 ) 
(b-5) 5'-TTT CCT GCA GGC TAC OCA GTC AGA ATC TT - 

3- ($smm 2) 

(EM*. Att7r~>. Gtt^T-X Citisbis 

[00 5 7] PCR«. ^-+>x;U-7-^-$^ttS 
©DNA-?-v;l/->M:?5-£JSl-\ SlEf^i LT U 
3>^*->h • £ 7 i> DN A •# l Jj(7-b'- £#5 ■ 
(Recombinant TaqDNA Polymerase TaKaRa Taq) 



lOtil 
1 6a 1 
1 Ou 1 

1 11 1 

0. 5 w 1 



(DNA affi 

(ftttttftO. 



1 liMtIT) 
25yM) 



30 



6 0# 
6 0$ 
1 2 0# 



0. 5 u 1 (2.5 Unit) 

59. 5*t 1 

iaspji (B) •eimutcgmvmxztitcs e ce& 

£i\ fc <fci>!f£S9© s e c Ei8fcT-*^tf7-(y-^ 
s>«*#BB*r»5 1 8 5 2 6 2 #9Iffl*£»<Z?#& 
Kfi£->T. yi/Wi'fD')A-77A-AMJ-23 3 
(FERM BP- 1 49 8) KiAlfc. 
[006 1 ] 3->X*-?£l%. * 

:r7^>>£5 0wg/l^rrSLBJgifi!K$j*. ^ 

S ^ n - © If -( X<D A £ C >fc © * f 7 * 7 7 7" 1/ 
fc. CC^Px-i, SMOsecEie^fflOt 

JfittiU 1*79*3 F*MR1WKJ:9WKI/. J*A0r 

nfc^XS F©SS6. 9kb©DNAK>rKJ)DA. 
SS 1 5 0 b©}fADNA»iK-^iga)e»nfc. 
[0062] ^MM© s e c E «£*©}? A3 ft 

F*p S e c 1 Em t . if£Ii©s e c Ejgfi*© 
J?A3*x/c77XS F*pSec lEwtiS^^SU 
fc. ^7X5 FK»A$n/c^MSs e c ESis^© 
DNAffiaSByj*^5tL/fc. «S3hfc*«SOT»0t* 

K^T„ $fc. T5^MEaW©**EW»^2«:5«-. 
•e©Mm. »^MsecE§iaH©4 4#a©T5yK 



40 



50 



13 



iftSs e c E5lflR£>7 S -/MSU*e*J#^ 1 3 CC 
pSeclEmt. pSEClEwt^5K*3ffl 

mms 1 8 5 2 6 2#w«wa»D*fficcaeor. ^ 

l/fcT^^l/^A • 7 -2 3 3 ( F E RM 

BP- 1 49 8) KUgAUCo 
[0 064] *«0ft3tifc^U tTA^r 0 A • 7 5 
;UM J - 2 3 3Mft£> Shifter 10ml O^flE 
«0tAgJlh CfljA : fi!X 2g, (NH 4 ) 2 S0 4 7 
g v K,HP0, 0. 5g v KHaPO, 0. 5g, M 
gS0 4 0. 5g v FeS0 4 -7H 2 0 6mg, M 
nSa -4-6H 2 0 6mg, g¥§x*X 2. 5 
g. #1f5^ 5g, W> 200 u *£f&? 
7 5 > 200/zg. &t>\ 2 0 g 

* 1 lCCSWLfc] CCfjtBU 30-3 3 o C-C12- 

1 6B$r H ^<b itc xtcAmw 1 o o 

mlK«r«««t2«ttiU 3 l°Cr5^PaSi^ L 
[006 5] 7 5 7— WSttOiBSBrfiJROT 5 7— if 

mmttm) ] aw©^oF3->wcs6orfTofc. 75 

5— fe*ffitt»G£CDtS5L p S e c 1 E w t £®Al/fcM 
ftKUtKLr* pSec lEmt*iiAL/fcB#a)S** 



(8) »H¥ 11-16 9 18 2 

14 

[00 66] 

4«tf«"55iail*3-F'r*DNA*Hlft3ti. BfS 

10 [006 7] 
[E?'J«3 
i^JS-^ : 1 
KfllOgS : 153 

mm : &k 

IH?iJ<D8tS : Genomic DNA 



m flavum) 
ffcg : MJ233 

mkZmtim : peptide 
fffifig : 1. .150 



7 9^<A(Brevibacteriu 



GTG CCA GAA GTC CGT MG GTT ATT TGG CCT ACT GCG CGC CAG ATG CTC 
Val Gly Glu Val Arq Lys Val He Trp Pro Thr Ala Arq Gin Met Val 
1 5 -10 15 

ACQ TAC ACC CTT GTG GTT TTG GGA TTT TTG ATT GTT TTG ACC GCT TTG 
Thr Tyr Thr Leu Val Val Leu Gly Phe Leu lie Val Leu Thr Ala Leu 

20 25 30 

GTG TCT GGT (TTG GAT TTC CTA GCT GGT CTT GGA TTT GAG AAG ATT CFG 
Val Ser Gly Val Asp Phe Leu Ala Gly Leu Gly Phe Glu Lys He Leu 

35 40 45 

ACT CCG TAG 
Thr Pro 
50 

[0068] iS^JS^ : 2 * hffa^- : iStttt 



48 



96 



144 



153 



12?lJ<DSS : 50 
B»J©S: 75 



40 EW©8ffl:^^F 

Val Gly Glu Val Arq Lys Val He Trp Pro Thr Ala Arq Gin Met Val 
15 10 15 

Thr Tyr Thr Leu Val Val Leu Gly Phe Leu He Val Leu Thr Ala Leu 

20 25 30 

Val Ser Gly Val Asp Phe Leu Ala Gly Leu Gly Phe Glu Lys He Leu 
35 40 45 

Thr Pro 
50 



(9) ^f^¥ 11-16 9 18 2 

15 16 
[0 06 9] E9MHI: 3 * i«CD& : -#§ft 

EflKDSS : 30 htfpy- : jgffiR 

E&1®M:W68. * EWOttH : *©ft £/£dna 

TTTCTCGAGC GCATTACCTC CTTOCTACTC 30 

[0070] E5U#-5t : 4 ^M<D» : 

: 30 h#P^~ : jEMtt 

EM©S : %R * gE^JOSffi : ^<Dffe £)5£DNA 

TTTGAATTCG ATATCAACCT TGCACATCAA 30 
[0 0 7 1 ] EJWHf: 5 

EWOfiS : 27 h#P^- : Stttt 

TTTGCTACCG AOTAGATAA AGCTCTA 27 
[007 2] : 6 #§g©ifc : -*« 

iB9iJ<DgS : 27 h#ny- : SMK 

EM 

TTTCTCGACT GCTGGTAAAA CAACTTT 27 

[007 3] EEHHt : 7 ♦tt'Dft : -*« 
EW©fiS : 30 htfP^- : @M£ 

ie?ijcDS : «g! ♦ EPi<omm : ^©ffe ^RSDNA 

TTTGCTACCG ATAGCTTACT CCCCATCCCC 30 
[0074] @23*J#^t : 8 * l«©£fc : -*K 

ISWDgS : 54 : ittttt 

TTTGGATCCC AACATATGAA CACCTCCTTT TTATCCGCTC ACAATTCCAC ACAT 54 
[007 5] E8HNI : 9 : -#1* 

Efll<DfiS:24 htfP^- : itifttK 

ie?>JOSf : * EW0«S : ^©ffe £$DNA 

TTTCATATGA TTCAAAAACG AAAG 24 
[007 6] SH?iJ#^ : 1 0 : -*« 

KBKDfiS : 24 F#Pv>- : jKMR 

EW 

TTTGGATCCT TATTTCTGAA CATA 24 
[007 7] : 1 1 : -*« 

K59©fiiS : 27 htfPS*- : gfttt 

EM<DSS : #K * EW®«S : ^©fl!J £$DNA 

KSW 

TTTGGATCCA TGGGAGAACT CCGTAAG 27 
[0 07 8] E5HHI: 12 ♦«©»:-*« 
BfckDSS : 29 . htf PS*- : KlltR 



TTTCCTCCAG GCTACGGAGT CAGAATCTT 29 



(10) ftmW-l 1-169182 

17 18 
[0 07 9] iSaj#^f : 1 3 * htfuis- : Blltt 

BPJOftS : 50 S^JOSS : F 

I^JCD^ : r 5 * 

Val Gly Clu Val Arq Lys Val He Trp Pro Thr Ala Arg Gin Met Val 
1 5 10 15 

Thr Tyr Thr Leu Val Val Leu Gly Phe Leu He Val Leu Thr Ala Leu 

20 25 30 

Val Ser Gly Val Asp Phe Leu Ala Gly Leu Gly Val Glu Lys He Leu 
35 40 45 

Thr Pro 

50 



(51)Int.Cl.* 




(C 1 2N 


1/21 


C 1 2R 


1:19) 


(C 1 2N 


1/21 


C 1 2R 


1:13) 


(C12P 


21/02 


C 1 2R 


1:19) 



mam* f i 



